Distribution of short neuropeptide F and its receptor in neuronal circuits related to feeding in larval Drosophila.
Four forms of short neuropeptide F (sNPF1-4), derived from the gene snpf, have been identified in Drosophila and are known to act on a single G-protein-coupled receptor (sNPFR). Several functions have been suggested for sNPFs in Drosophila, including the regulation of feeding and growth in larvae, the control of insulin signalling and the modulation of neuronal circuits in adult flies. Furthermore, sNPF has been shown to act as a nutritional state-dependent neuromodulator in the olfactory system. The role of sNPF in the larval nervous system is less well known. To analyse sites of action of sNPF in the larva, we mapped the distribution of sNPF- and sNPFR-expressing neurons. In particular, we studied circuits associated with chemosensory inputs and systems involved in the regulation of feeding, including neurosecretory cell systems and the hypocerebral ganglion. We employed a combination of immunocytochemistry and enhancer trap and promoter Gal4 lines to drive green fluorescent protein. We found a good match between the distribution of the receptor and its ligand. However, several differences between the larval and adult systems were observed. Thus, neither sNPF nor its receptor was found in the olfactory (or other sensory) systems in the larva and cells producing insulin-like peptides did not co-express sNPFR, as opposed to results from adults. Moreover, sNPF was expressed in a subpopulation of Hugin cells (second-order gustatory neurons) only in adult flies. We propose that the differences in sNPF signalling between the developmental stages is explained by differences in their feeding behaviour.